Summary
Introduction
Tropical forests provide significant local, regional and global human benefits through the provision of economic goods and ecosystem services, including storing more than half the world's carbon (Pan et al. 2011) . Despite this recognition, forest loss continues to increase, particularly in the tropics (Kim et al. 2015) . Ecological restoration, both within and outside protected areas, is being increasingly applied worldwide and is regarded as a major strategy for reversing or mitigating tropical biodiversity losses and improving the provision of ecosystem services (Holl and Aide 2011) . A popular method of ecological forest restoration is reforestation, which is the re-establishment of native tree cover to land previously cleared of rainforest (Lamb et al. 2005) .
A combination of vegetation structure, faunal and floral species diversity/composition and ecosystem function have been suggested as a minimum set of attributes to assess the success of restoration projects (Ruiz-Jaen and Aide 2005, Wortley et al. 2013) . However, whilst the trajectory of vegetation structure and diversity following restoration is relatively well understood, there has been limited research on faunal recovery (Majer 2009 ).
Additionally, a key attribute set out by the Society for Ecological Restoration to determine when restoration has been accomplished, is that all functional groups necessary for the continued development and/or stability of the restored ecosystem are represented or have the potential to colonize (Shackelford et al. 2013) . Nonetheless, studies investigating the effect of restoration on functional diversity are few and far between. Recently, efforts have been made to bridge this gap: Audino et al. (2014) examined the response of dung beetle species diversity, composition and functional diversity to restoration of Atlantic forest in Brazil,
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showing that species composition but not functional diversity increased with restoration age.
Despite these recent advances, there remains a distinct lack of research directly quantifying the recovery of ecosystem functioning alongside species and functional diversity recovery (Brudvig 2011 , Montoya et al. 2012 . Functional trait information and diversity indices complement traditional taxonomic based indices and when used together with assessments of ecological functions, can provide comprehensive evaluations of the success of restoration projects (Cadotte et al. 2011 , Montoya et al. 2012 . It is also valuable to quantify how restored diversity simultaneously influences a suite of ecosystem functions and whether the effect of diversity on multiple functions is different from its effect on individual functions.
Our study aims to address this knowledge gap by directly measuring the response of dung beetle mediated ecosystem functions and dung beetle diversity to ecological restoration of tropical forests, and examines the mechanistic link between biodiversity recovery and functional recovery, using individual functions and an index of multifunctionality.
Dung beetles (Scarabaeidae: Scarabaeinae) are regarded as excellent bioindicators as they are diverse, taxonomically well-characterised, and are often considered a proxy for other taxonomic groups (Bicknell et al. 2014) . They are particularly suitable for investigating the consequences of habitat recovery as they are stenotopic and thus intrinsically sensitive to alterations in environmental conditions (Nichols et al. 2007) . Dung beetles are also mediators of key ecosystem functions important to forest dynamics, such as dung decomposition, secondary seed dispersal, soil bioturbation and nutrient cycling (Nichols et al. 2008 ).
Tunnelling and dung burial by dung beetles relocates nutrient-rich organic material, instigates micro-organismal and chemical changes in the upper soil layers, aerates soils, improves water penetration and prevents nutrient loss (Brown et al. 2010) . As dung beetles break down faecal matter and distribute it into the soil, they also relocate seeds from the point at which they
were deposited through defecation by other animals (secondary seed dispersal), which increases seed survival Levey 2004, Nichols et al. 2008) .
In this study, we investigate the effect of tropical forest restoration on the recovery of taxonomic and functional diversity of dung beetles, and on the ecosystem functions they mediate, in one of the world's most irreplaceable protected areas, the Wet Tropics World
Heritage Area of Australia. To evaluate restoration success, we used a chronosequence approach of restored sites, as well as degraded and target reference systems, to examine patterns of dung beetle community assembly and functional recovery. In particular, we examine: 1) whether increasing time since restoration leads to an increase in species diversity and a more rainforest-like community structure; 2) whether increasing time since restoration leads to an increase in functional diversity and functional efficiency; and 3) the relationship between biodiversity and ecosystem functioning in ecologically restored sites.
Materials and methods

STUDY AREA
The study took place on the Atherton Tableland in the Wet Tropics bioregion, a hilly, midelevation (500-900 m) plateau in north-east Queensland, Australia (approximately 17°-17°30' S, 145°30'-145°45' E). Mean annual rainfall is 1,300 -3,000 mm and is distinctly seasonal. The climate is predominantly humid subtropical with temperatures of 10.2°C -29°C and rainforests are mostly complex notophyll to mesophyll vine-forest (Bureau of Meteorology 2016). Most rainforests on the Tableland were cleared for agriculture 80 -100 years ago, although small patches of remnant rainforest remain, and large (>3,000 ha) tracts of unfragmented rainforest survive on steeper hillsides. In recent decades there has been an expansion of rainforest restoration projects, with a high diversity (10 -100+ species) of
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native rainforest trees and shrubs planted at high densities (ca. 3000 -6000 stems/ha), in small (<5 ha) patches and strips, mainly in riparian areas (Goosem and Tucker 2013) . The resulting landscape is a mosaic of livestock pasture, croplands, urban settlements, remnant rainforest, natural regrowth and replanted forests.
STUDY DESIGN
Twelve restoration sites of varying ages were selected: 2 years (n=2); 3 years (n=1); 5 years (n=1); 9 years (n=1); 11 years (n=2); 12 years (n=1); 15 years (n=2); 16 years (n=1); 17 years (n=1). These restoration sites were categorised into young (0-5 years), mid-age (6-12 years) and old (13-17 years) restoration categories. All restoration sites were previously grazed pasture. We considered remnant rainforest patches as the reference target sites, representing the desired end point of restoration (n=4) and ungrazed, abandoned (for between 3 and 10 years) pasture on previously cleared rainforest land as the reference degraded sites (n=4), representing the starting point of restoration. Sample sites were set up in four blocks within the landscape (Fig. S1 in Supporting Information), with each block containing one site of each of the three restoration categories and starting and reference sites: pasture; young restoration planting; mid-age restoration planting; old restoration planting; and rainforest.
Blocks were selected to represent the maximum variation in topographic, climatic and geological parameters in the landscape so all sites within a block were similar in these parameters. Sites were separated by >300 m and blocks by >1.5 km. All restoration and degraded pasture sites were of similar size and shape (1 -4 ha) and were 200 -1000 m from intact rainforest, connected through restored and remnant corridors. All rainforest reference sites were at least 300 ha in size.
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Traps were placed at a minimum of 20 m from the edge. Traps were opened in the morning between 07:00 and 10:00 and left in the field for 5 days. Beetles were identified to species level using voucher specimens and expert knowledge of one of the authors (G. M.). Voucher collections are lodged at the CSIRO Tropical Forest Research Centre in Atherton, Australia.
DUNG BEETLE FUNCTIONS
Three dung beetle functions (dung removal, secondary seed dispersal and soil excavation)
were measured using experimental dung baits set up in each site. Experiments were conducted during the wet season in January -February 2014 and were set up at least 4 days before dung beetle sampling took place. A small plot, c.30 cm in diameter, was established at each sampling point. In the centre of each plot, a 50 g ball of agile wallaby dung was placed (4 balls per site in total). Within each dung ball, 30 round plastic beads were placed, to act as seed mimics. Plastic seed mimics were used rather than real seeds to prevent possible seed predation (Slade et al. 2007 ). We used seed mimics of 4 mm, since the majority of mammaldispersed fleshy-fruited seeds in the study area are ≤4 mm (Westcott et al. 2008 ). The dung ball was surrounded by a wire mesh cylinder (grid size: 2 cm; height: 10 cm; diameter: 11
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This article is protected by copyright. All rights reserved. cm) with a plastic plate roof, allowing beetles to access the dung and avoiding interference by vertebrates. Dung balls were placed in the field between 07:00 and 10:00 and the remains were collected after 48 h. Any soil or dung beetles in the remaining dung were removed and all seed mimics present in the dung were removed and counted. The remaining dung was oven dried at 60°C until a constant weight was achieved. Dung ball controls (50 g wet mass; n = 20) were used to calculate the ratio of wet to dry dung mass and the mean dry mass of the control dung balls was taken as the starting dry mass for all experimental dung balls, enabling the amount of dung removed from each dung ball to be estimated. Loose soil around and beneath the experimental dung balls was collected and oven dried at 70°C until a constant weight was achieved, to determine the amount of soil excavated by dung beetles. We assumed that plastic seed mimics absent from the dung remaining on the soil surface had been dispersed by dung beetles and we used this as our measure of seed dispersal.
DUNG BEETLE FUNCTIONAL TRAITS
Five main functional traits that could directly influence the measured functions were examined: behavioural guild (tunnelers or rollers), diel activity (nocturnal or diurnal), body mass, diet preference (dung, mushroom or both) and diet breadth (number of bait types a species is attracted to). Details of functional trait determination are in Supporting Information (Table S1 , Appendix S1). 
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This article is protected by copyright. All rights reserved. variation in the distribution of species abundances with respect to the centre of functional trait space (an abundance weighted centroid) (Villéger et al. 2008) ; and (4) functional dispersion (FDis), which indicates the distribution of abundances in functional trait space relative to an abundance weighted centroid, and the volume of space occupied (Laliberté and Legendre 2010) .
DATA ANALYSIS
Statistical analyses were carried out using R version 3.1.1 (R Core Team 2014). Data from both trapping rounds and from the four sampling points in each site were pooled, as these were not independent. To assess the completeness of our dung beetle survey for rainforest, pasture and each restoration category, we generated sample-based species accumulation curves, with 95% confidence intervals and we also calculated the mean of four commonly used abundance based species richness estimators (ACE, CHAO1, JACK1 and Bootstrap), from 999 randomisations of observed species richness, using ESTIMATES v. 9.1.0 (Colwell 2013) .
For each site, we calculate observed and estimated species richness, species diversity (Shannon-Wiener index) and species evenness (Pielou's evenness index). To test for correlations amongst dung beetle functions, we used Pearson's product moment correlation coefficient. To test for effects of restoration age and habitat category on dung beetle species diversity and composition, functional diversity and ecosystem functions, we used generalised linear mixed effects models (glmm) with block as a random effect. The statistical significance of the predictor variable in each glmm was tested with analysis of variance (ANOVA). We performed a contrast analysis on the glmms with habitat category as a predictor, by obtaining confidence intervals using parametric bootstrapping to determine whether the response
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variables differed among rainforest, pasture and restoration categories. Appropriate error structures were applied for all models (Table S2) .
To assess whether restoration sites are progressing towards or diverging from the degraded and reference sites in terms of species composition, we used a non-metric multidimensional scaling (nMDS) ordination analysis based on Bray-Curtis pairwise distances using standardized and square root transformed abundance data. To test for differences in Bray-Curtis similarity to rainforest and pasture among restoration categories, we used a permutational multivariate analysis of variance (ADONIS). We used glmms to explore the relationship between restoration age and Bray-Curtis similarity to rainforest and pasture.
We used an information-theoretic approach to evaluate the relationships between relevant dung beetle community attributes (species richness, number of individuals, biomass, FRic, FEve, FDiv and FDis) and the three ecological functions. We also calculated a multifunctionality variable (sensu Mouillot et al. 2011) as the mean value of the three functions (dung removal, soil excavation and seed dispersal) after standardizing each function (mean of 0 and standard deviation of 1) in order to give them the same weight. Data from the first round of trapping only (Jan -Feb 2014) was used as this was conducted during the same time period as the functional manipulations. Outliers were identified using Cleveland dotplots, followed up with Cook's Distance and removed from the analysis (n=1).
Gaussian glmms were fitted to each of the relevant community attributes as well as null models (see Table S3 for model structures). The Akaike's Information Criterion corrected for small sample size (AIC c ) was used to evaluate models, by comparing the differences in AIC c for each model with respect to the AIC c of the best candidate model (Burnham and Anderson 2002) . Based on the relative likelihoods of the different models, Akaike weights (w i ) were
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Results
SPECIES RICHNESS, NUMBER OF INDIVIDUALS, BIOMASS AND SPECIES DIVERSITY
A total of 3317 individuals from 39 dung beetle species in 8 genera were recorded (Table   S1 ). Species accumulation curves suggest that sampling effort was adequate to characterize the local dung beetle community (Fig. S2) . The four common species richness estimators
show that between 68% of species in old restoration plantings to 85% in rainforest were sampled (Table S4 ). The community attributes (number of individuals, observed species richness, total biomass, FRic, FEve, FDiv, FDis) across the experimental plots were uncorrelated, except for species richness and FRic, and biomass and FEve (Fig. S3); however, because species richness is the most commonly used diversity index and biomass is known to have a significant effect on dung beetle functioning (Slade et al. 2011 , Braga et al. 2013 ), we retained these metrics in the analyses.
Observed species richness (χ 2 = 11.77; P <0.001; Fig. 1a ), estimated species richness (χ 2 = 9.80; P = 0.002; Fig. 1b) , number of individuals (χ 2 = 23.98; P <0.001; Fig. 1c ) and biomass (χ 2 = 6.49; P = 0.011; Fig. 1d ) all showed a significant positive relationship with restoration age. Shannon-Weiner species diversity (χ 2 = 3.64; P = 0.056; Fig. 1e ) and Pielou's species evenness (χ 2 = 0.40; P = 0.526) did not vary with restoration age. Observed species richness (χ 2 = 51.6; df = 4; P <0.001; Fig. 1f ), number of individuals (χ 2 = 91.10; df = 4; P <0.001; Fig. 1h ) and species diversity (Shannon index) (χ 2 = 22.31; df = 4; P <0.001; Fig. 1j) were highest in rainforest and lowest in pasture and young restoration. Biomass (χ 2 = 91.10;
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This article is protected by copyright. All rights reserved. df = 4; P <0.001; Fig. 1i ) and estimated species richness (χ 2 = 23.57; df = 4; P <0.001; Fig.   1g ) were lowest in pasture and young restoration, and highest in mid restoration, old restoration and rainforest. Species evenness did not differ among rainforest, pasture and restoration categories (χ 2 = 3.36; df = 4; P =0.500).
COMMUNITY COMPOSITION
Species composition (Bray Curtis pairwise distances) differed significantly among rainforest, pasture and restoration categories (ADONIS: r 2 = 0.36, df = 4, P = 0.003; Fig. 2 ; Table S5 ).
The nMDS ordination represented 72.5% of the assemblage dissimilarity and showed that the restoration sites are clearly progressing towards the rainforest reference sites and deviating from the pasture reference sites with increasing restoration age (Fig. 2 ). There was a significant positive relationship between restoration age and Bray Curtis similarity to rainforest (χ 2 = 8.03; P = 0.005; 
FUNCTIONAL DIVERSITY
Functional richness increased significantly with restoration age (χ 2 = 9.54, P = 0.002; Fig. 3a) and differed among rainforest, pasture and restoration categories (χ 2 = 32.11, df = 4, P <0.001; Fig. 3e ), with the highest functional richness in old restoration and rainforest and the lowest in pasture. Restoration age had a negative effect on functional evenness (χ 2 =8.42, P = 0.004; Fig. 3b ) and functional divergence (χ 2 =6.61, P = 0.011; Fig. 3c ), but had no effect on functional dispersion (χ 2 = 1.65, P = 0.200; Fig. 3d ). Functional dispersion differed
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This article is protected by copyright. All rights reserved. with the lowest dung removal in young restoration. Multifunctionality was lowest in pasture and highest in rainforest (χ 2 = 9.72, df = 4, P = 0.045; Fig. 4h ). Soil excavation did not vary among rainforest, pasture and restoration categories (χ 2 = 1.37, df = 4, P = 0.849; Fig. 4g ).
EFFECT OF DIVERSITY ON DUNG BEETLE-MEDIATED FUNCTIONS
The global models containing all biodiversity metrics and the random effect ('block'; Table   S6 ) explained 47-74% of the variation in functional efficiency (multifunctionality R 2 = 0.474; dung removal R 2 = 0.704; secondary seed dispersal R 2 = 0.738; soil excavation R 2 = 0.744).
FDis, FDiv and FEve were the best predictors of multifunctionality, dung removal, seed
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dispersal and soil excavation (Table S6 ). However, there was very little difference in the strength of evidence between models including FDis, FDiv or FEve (Table S6 ), indicating that these three functional diversity metrics are the best predictors of dung beetle functionality, with FDis and FEve having a positive effect on multifunctionality, but FDiv having a negative effect (Fig. 5) .
Discussion
The patterns in species and functional recovery reported here show that restoration is an important strategy in mitigating biodiversity losses, reinstating functionality and recovering a degree of ecosystem stability. We show that functional trait-based metrics are better predictors of functionality than traditional species-based metrics. We also reveal that the relationship between restoration age, diversity and ecosystem functioning is not straightforward and depends on the functions, traits and metrics used.
SPECIES DIVERSITY AND COMPOSITION
We found a marked increase in species richness, number of individuals and biomass of dung beetles in the restored sites, in accordance with similar studies (Barnes et al. 2014 , Hernandez et al. 2014 . These patterns suggest that the carrying capacity of restored sites is higher than that of degraded pasture, but is still limited compared to rainforest. Restored sites were found to be progressing towards rainforest and deviating from pasture sites in terms of dung beetle community composition, with increasing restoration age ( Fig. 2; Fig. S4 ), confirming patterns found by similar studies (Grimbacher and Catterall 2007, Audino et al. 2014 ). We found a clear shift from pasture-like to more rainforest-like dung beetle communities after around five years since planting, which corresponds with the age at which canopy closure occurs (Goosem and Tucker 2013) and may be driven by canopy development (Grimbacher and 
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Catterall 2007). Indeed, vegetation structure is believed to be a main factor determining dung beetle community structure in tropical rainforests (Davis et al. 2002) . The recovery of dung beetle communities in older restoration sites may also be partly due to an increase in colonization opportunities as restoration sites get older.
Species diversity and evenness did not vary with restoration age, which is likely an artefact of the relatively high levels of species diversity and evenness in the mid-stage restoration sites. This may be caused by intermediate levels of disturbance in the mid-stage restoration sites (in that they are less disturbed than pasture and young restoration sites, but are not as established as old restoration sites). Disturbance strongly influences patterns of species diversity, resulting in maximum species diversity levels often occurring at intermediate levels of disturbance (Connell 1978) .
FUNCTIONAL DIVERSITY
We demonstrated an increase in functional richness (FRic) with restoration age, supporting previous studies showing a negative relationship between FRic and habitat modification and disturbance (Barragán et al. 2011 , Edwards et al. 2014 ). However, our findings contrast with those of Audino et al. (2014) who found that dung beetle FRic was lower in restored sites than in pasture. The discrepancies in these findings may be due to landscape context; functional trait (particularly body size) differences between Neotropical and Australian dung beetles; the presence of native grassland dung beetle species in the Neotropics (and the absence of such species in the Australian Wet Tropics); differences in community assembly patterns between the regions; differences in environmental factors; or differences in restoration techniques and management leading to slower functional diversity recovery in the Neotropical sites.
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The increased FRic we report in restored sites indicates the recovery of forest species that fill vacant functional niches that are not present in the pasture sites. A greater range of functional traits in restored sites could represent complementarity of resource use, resulting in a higher amount of resources being used and thus stronger effects of diversity on ecosystem functioning (Dıáz and Cabido 2001) . Furthermore, greater functional richness increases the likelihood that some species will respond differently to variable conditions and perturbations (e.g. habitat disturbance, extreme climatic events) which contributes to the maintenance of long-term ecosystem functioning and increased ecosystem stability (Dıáz and Cabido 2001) .
Contrary to expectations from studies reporting a decrease in functional evenness (FEve) with increasing disturbance levels (Gerisch et al. 2012 , we found a decrease in FEve with restoration age. Low FEve in restored sites indicates a concentration of species abundances along a small part of the functional trait gradient, i.e. the dominant species are similar in trait values, possibly indicating a high degree of habitat filtering (Mouchet et al. 2010 ). Pakeman (2011) suggests that low levels of FEve can be indicative of sites with little disturbance, where competition may be important in structuring the community, whereas in habitats where competition is low, such as highly disturbed areas, FEve can be high (even though FRic is low). Functional divergence (FDiv) also decreased with restoration age, i.e. a low degree of niche differentiation, and thus high resource competition in the restoration sites indicating that further habitat filtering is occurring. FDis did not vary by site age and was slightly lower in old restoration than in mid stage restoration sites (as was the case for FEve and FDiv), which suggests that niche complementarity is not enhancing species occurrences , but that competition is the key driver of community structure in older restoration sites. Despite the potentially high levels of competition in older restoration sites
indicated by slightly lower FEve and high FRic, the higher species richness at these sites suggests that older restoration sites contain more resources to enable competitive groups to co-exist.
FUNCTIONAL EFFICIENCY
Community attribute changes are somewhat mirrored by changes in ecological functions, as there was a positive relationship between secondary seed dispersal and restoration age and a weak positive relationship between dung removal and soil excavation and restoration age (non-significant). The increase in dung beetle mediated secondary seed dispersal in older restoration sites likely benefits seed survival and establishment (Nichols et al 2007) which may have a positive impact on plant recruitment and successional recovery of restoration plantings. Our findings are supported by previous studies reporting lower dung removal, dung decomposition and seed burial rates in disturbed and deforested habitats, compared with continuous, undisturbed forest (Horgan 2005 , Braga et al. 2013 . Nevertheless, ecological function recovery was slower than diversity recovery, which may be an artefact of the slightly elevated levels of functionality in mid-stage restoration sites. The higher levels of FDis (and less markedly, FEve) in mid-stage restoration sites are suggestive of more niche complementarity and less competition between functional groups. Thus in mid-stage restoration sites increased niche differentiation may be causing increased functioning.
EFFECT OF DIVERSITY ON DUNG BEETLE-MEDIATED FUNCTIONS
Biodiversity metrics explained a fair amount (47-74 %) of the variation in functionality.
Overall, traditional species-based diversity metrics had a positive relationship with functionality. However, functional trait-based indices provided greater explanatory power of functionality than species richness or abundance, and had an overall negative relationship
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with functionality. The best predictor of functionality was functional divergence (FDiv) which had a negative effect on functioning, implying that a dominance of one or a few similar traits were maximizing functioning in the communities. This can happen when species are not equally important in their contributions to ecosystem processes, and a few key species with particularly important traits account for a large fraction of ecosystem functioning (Dıáz and Cabido 2001) . In particular, large-bodied tunnelers have been shown to make the largest contribution to functional efficiency and are generally better competitors (Slade et al. 2011 , Nervo et al. 2014 .
Two main hypotheses have been proposed to explain the role of diversity in ecosystem resource dynamics (Dıáz and Cabido 2001, Loreau and Hector 2001) . The 'niche complementarity effect' occurs when increasing diversity results in a greater range of functional traits (higher FRic), providing opportunities for more efficient resource use.
Several studies have shown facilitatory effects in the interaction of dung beetle traits resulting in increased ecosystem functioning (Slade et al. 2007 , Nervo et al. 2014 ). In contrast, the 'selection effect' occurs when increasing diversity results in a higher probability of the presence of species with particularly important traits, which can dominate ecosystem functioning, as is likely to be the case in this study, since functional divergence has a negative effect on functionality. The overall negative relationship between functional diversity metrics and functionality reported here demonstrates the complexity of biodiversityfunctioning relationships and the variability in the predictive power of different species and functional trait metrics.
Functional trait-based metrics capture differences in species' morphology, life-history traits and ecological niches which affect community responses to disturbance (Gerisch et al. 2012) , and consequently changes to ecosystem function, extinction risk, and community reassembly processes. Furthermore, the mechanisms driving high functioning levels vary
among the traits, functions and taxa considered (Gagic et al. 2015) , as well as the environmental context (Steudel et al. 2012 , Griffiths et al. 2014 , and traditional taxonomic indices do not capture these complexities. As a consequence, traditional species diversity measures could potentially misjudge the true response of biodiversity and functioning to land-use change, disturbance and ecological restoration (Mouillot et al. 2013, da Silva and Hernández 2015) . The idiosyncratic patterns between dung beetle-mediated function and diversity recovery demonstrate that the relationship between restoration age, taxonomic diversity, functional diversity and ecosystem functions is not always predictable and so inferences made about ecosystem functioning based on a taxonomic approach can be problematic. However, the greater explanatory power of functional diversity metrics to predict ecosystem functioning further highlights the importance of incorporating functional trait information and measures of ecological functions when assessing the effectiveness of ecological restoration.
Figure 5
The effect of seven different dung beetle community attributes on multifunctionality (a-g). Models were generalised linear mixed effect models with Gaussian error distributions.
Supporting Information
Additional Supporting Information may be found in the online version of this article: Figure S1 . Study area map Table S1 . Functional trait values Appendix S1. Functional trait assignment methods Table S2 . Glmm model structures Table S3 . Glmm model structures for AIC comparison Table S4 . Species metrics for each habitat category Figure S2 . Species accumulation curves Figure S3 . Community attribute correlations Table S5 . Pairwise comparisons of Bray Curtis assemblage similarity Figure S4 . Bray-Curtis similarity values Table S6 . Model summary of the effect of diversity on multifuctionality
